The status of the analysis of the electron/positron annihilation radiation performed by INTE-GRAL/SPI in the 4th GALACTIC QUADRANT is reported. We use data from the first two Galactic Center Deep Exposures (GCDE) and from the Galactic Plane Scans (GPS). The analysis presented here is focused on the spectroscopic aspects of the electron/positron annihilation radiation.
INTRODUCTION
The 511 keV line from the Galactic Center (GC) has been observed since the early seventies by a large number of balloon and satellite borne experiments. The first detection was reported in 1972 (Johnson et al. 1972) but at an energy of 426±26 keV, making the identification of the electron/positron annihilation line uncertain. In 1977, it was observed with a high energy-resolution Germanium spectrometer establishing the line at 511 keV with a width of only a few keV (Leventhal et al. 1978; Albernhe et al. 1981) . During the eighties variability in the measured flux was reported after a series of measurements by balloon-borne germanium detectors. The fluctuating results were interpreted as the signature of a compact source of annihilation radiation at the GC (Leventhal 1991 ). Yet during the early nineties this interpretation came into question, * ESA Fellow since neither eight years of SMM data (Share et al. 1990 ) nor the revised data of the HEAO-3 Ge detectors (Mahoney et al. 1994) showed evidence for variability in the 511 keV flux. Later, during the nineties, CGRO's Oriented Scintillation Spectrometer Experiment (OSSE) measured steady fluxes from the galactic bulge and disk component. The separation was achieved using data from the OSSE, SMM and TGRS experiments (Purcell et al. 1997; Milne et al. 2001) . A possible additional component at positive latitude was attributed to an annihilation "fountain" in the GC (Dermer & Skibo 1997) . Recently, SPI also provided its first results (Jean et al. 2003a; Knödlseder et al. 2003) , giving constraints both on morphology and spectrocopy. A summary of the key parameters measured by high resolution spectrometers is given in Figure 5 .
We report here the measurement of the Galatic 511 keV gamma ray line emission after one year of INTEGRAL observations, focusing on the spectroscopy aspects. The morphological analysis of the 511 keV emission, using the same data, is presented in Weidenspointner et al. (2004c) . Both spectroscopy and morphology results were presented during this meeting in the context of previous results (Jean et al. (2004) ). Their consequences on the properties of the annihiliation medium were exposed by Guessoum et al. (2004) .
INSTRUMENT AND DATA ANALYSIS
The Spectrometer for INTEGRAL (SPI) is one of the two main instruments on board the ESA INTE-GRAL mission. A detailed description of SPI can be found in Vedrenne et al. (2003) . SPI is a coded-mask telescope with a fully-coded field of view of 16
• that uses a 19 pixel high-resolution Ge detector array resulting in an effective area of about 75 cm 2 at 511 keV. The energy resolution of the whole camera is 2.10±0.02 keV at 511 keV and varies between 2 and 8 keV over the full energy range (20 -8000 keV). • , and a fourth grid covering the same longitude range but |b| ≤ 20
• in latitude. The GPS consists of pointings, following a saw-tooth pattern, along the Galactic plane within |b| ≤ 6.4
• . Details of the core program observing strategy can be found in Winkler (2001).
For each pointing and each of the 19 detectors, the SPI events data were gain corrected and binned into 0.25 keV wide bins ). The gain correction was performed for each orbit to account for long-term drifts that arise from temperatures variations and degradation of the detectors ).
Background modelling is a crucial point in this analysis because the instrumental line is roughly a hundred time stronger than the astrophysical one. We have modelled the background with two components (see Figure 1) : one for the line and one for the continuum (Jean et al. 2003; Teegarden et al. 2004; Jean et al. 2004 ). The continuum component describes the temporal variation of the continuum level under the line which is considered to be flat. The line component contains the background line and the differences between the real continuum and the flat model. We used the SPI background line identifications (Weidenspointner et al. 2003) , the instrumental background simulations employing the MG-GPOD Monte Carlo suite (Weidenspointner et al. 2004a,b) and others published informations on detectors to identify the main contributors to the 511 keV line and continuum around it. The contributions of the different isotopes (prompt and delayed) have been fitted to the data assuming that their production rate scales with the rate of the Germanium saturated events. Therefore, templates describing the temporal variations of the background components are generated.
MODEL FITTING, BACKGROUND MODEL AND MORPHOLOGY
Using model fitting techniques , we derived constraints on the morphology of the 511 keV line emission and to test our background models. We assume a 2D Gaussian centered on the Galactic Center for the spatial distribution, and we fit the flux in a 5 keV wide bin (508.5-513.5 keV). During the fit we can free some parameters in order to match the background model to the data. We have used four different fit types: fix (fixed background model), global (1 free parameter for the entire observation), orbit (1 free parameter per revolutio), dete (1 free parameter per detector). The similarity of the results obtained with this four background fitting options (see Figure 2) indicates the high quality of our background model. However, there remains room for improvement, thus this work continues. A FWHM=8
+3•
−2 is deduced with a 2σ confidence level is found for the Gaussian. The effect of a disk component has been tested but was founded to be smaller than the effect of the size of the bulge component. For more details on the morphological aspects see Weidenspointner et al. (2004c) .
RESULTS
We used model fitting techniques in order to extract the spectrum. In this case, we fit the same 2D Gaussian spatial model to the data in each 1 keV energy bin in the vicinity of the 511 keV line. We free one global parameter per energy bin in order to correct for detector degradation effects and to reduce systematic errors. As an example, the resulting photon spectrum obtained using a 8
• FWHM Gaussian for the spatial distribution (our best fitting model distribution) is shown in Figure 3 Figure 3) is significantly higher than to its right. This is an indication of positronium continuum emission, but at this stage of the analysis we are not in a position to quote a definitive value for the positronium continuum flux and the positronium fraction.
CONCLUSION
The analysis of SPI data that have been recorded during the first year INTEGRAL GCDE have provided constraints on the shape of the 511 keV line from the Galactic Center region. We derived a flux of 0.96 the measurement of the line width is formally inconsistent with the TGRS measurement on a 1 σ confidence level. Such a significance for the energy and the width had never been obtained. One should note that the HEAO3 results are given for a point source at GC and that the GRIS results dont take into account the uncertainties on the spatial distribution, so a direct comparison is not possible. Our analysis indicates the presence of the positronium continuum, but we cannot deduce any value for the positronium fraction because of systematic uncertainties. These results can be used in order to determine and to understand the properties of the annihilation medium (Guessoum et al. 2004) . We are now refining this work by improving the background modeling and including much data.
